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[ASM] 



* °l-§-*> JLB^s}- «V-g-^- -f-Sfl ^^i-#cH(Diels-Alder) 



^>7l Sj-*H H^i, Rl^ bH^Hjl, R2 gj R 3£. zj-zj- ^^^7fol7iM-, iE^r R 1 , R 2 ^ R 3 £r 



mn±) i] 
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^ 7fl^ <®± 7}^lb 84^ Jialsl-tJ-l-sf °lo} ^12: ^ {Synthesis of 8 membered 

cyclic compound having diexomethylene groups} 

-i: °]-g-tl- £-7}^ ZL^s}- **fl *Us3<>|*M, 4 ^-^(Di els-Alder) 

<2> [s}-*f^ !] 



<4> ^"71 1^, Rl^ 3)1^7|olj7 ( R2 ^ R 3£. z]-z}- ^^7>ol7^i4, SEfe Rl , R2 £ R3^ 



<3> 
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8^ aiel3j-tH-(8 membered cyclic compound)^: 7>*lb ^^§0^ 0)0}= 

A i ^I^U 5^. n , *o^l^ ^3 ^sl*} ^oll-o] ^-#(Taxol) 

[Taxane Anticancer Agents, ACS symposium Series 583)^r 8^ JL^iW ^ ^25. ^>J1 $1 

54^1 o] 715. *>4. 

31th J15l^#ol 40)031^.^]^^ 7II- £tr*Hr ^ ^i-^rCKDi els-Alder) 

21 ^-71 5^*M IS S^fe ^tf^ ¥ 7fl^| <a]^ ^l^€7l# 7Wi 

c]<t^-#cKDiels-Alder) «V-g-«H| 4^Jisl ^-i- fltb ^^r^l^i *fl-?- -H-g- 

SM1 ^>-§-€ ^ 5^. 



°l-§-tr £-*r*-fl JIB^ #-§--§- A o v 7l IS. 3*1 3 5r^## 
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<io> 1] 




<12> a o V 7 ] g^Al 10 flAi, Rl-g, ^7}6\JL, R 2 £ R 3 xr ^ ^T^^^^M", 2Lfe R 1 , R 2 £ R 3 ^ 
<13> St, £ e^Jnll^^el-^ull^-o^^l^ -ft-SL^-i- -Lo^a]- ^ 7 fl ^Hl *1 = 

<14> o}$\- ^ t^^- ^Ml^l ^"4. 

<15> *gv$o) A oM S}-^ IS. ^ 7 fl2] ^11^1^- 7>^1^ 8^ -H 

H^Sl-tM-^ Sl-^-l-ol^, ^ot-^ o.Jl^ -LH^JL Cf^Jl^ S|-^-§- ^-g- ^ 

*V Af-g-^ ^ ol^ - o^t ^ ^2}-^ £0)0^ -fr-g-^Tfl ^-g-€ ^ 5^ 
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<18> #7l Rl ^ R27> 5^1 10^^ *l»<Hr SL^r -H^l* 

<19> a 0 v 7 i R 2 ^ R 3 7 |. 5 10^^^ ^1« 0 >^ « 0 V^ ^^11- ^*}^, 

R 1 ^ ^€^1-^ sWi". 

^^ofl^-^^l^ -frlE^t- ^oj^A}- «-A>ifl IV^-sH *H^<5Rr 

<2i> >|}-^ofl ^yj-a^ ^^^cfl <&o] a}^-^}o]^.)^- =-o] ^(Lewis acid)£r 

n-g-sq^ ^o.^ Hel^l^^m H^lr^^m^iLiMH (TMSOTf), °ll-^-5^1-E- 
(InX 3 , X=C1, Br)^-°1 A>-g-^ ^ *}#2\*}7}3-^ TMSOTf* ^V-§-*>^ 

= o1^a>^- fttlS Al-^-si]^ 25. 2l-^-#o]l cfl^V^ 1.0 ~ 1.5 

Af-g-SKr ^13^3. ^.Cf W>^^. -H-71-g-nHl- A>-g- 

^r-g-^S^ -90 °C vfl^l ^(25 °C)^^1- -fM fi[S.^ *H , <LV-§-a| cfl^ 3 ^] 5 a]^}o] 

<22> a o V 7 )*V a><q- ^ ^ofl 4=. ^-Aj-vfl Jl^S}- tiV-g-g- til JH^ ti}-g-o) ^V^^Jl 
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<26> ^aHI i. 2,3-cf^^€^l-l-5ll^-9-^>-w> 0 lAms.[3.3.1]ic\3-^ ^ 




<28> ^ t]]7l ??HH 5-^>ol=^-Al-i-s)l^-7-Be|-c>l^l^^e}^^l^-iiM-7 ) 8-cfol < a-l-^: 

(117 mg, 0.37 mmolHl ^Hl^Hl^ 1.50 mLl- -78 °C°\}*] M^}x^7}, H^MH^Ii B 

5^#^-j2.^n11^-^iLilol e( TMS0Tf ; 67 ^ f 0.37 mmoD-I- ^-§- ^th#^r i^*}^ 

-§-o] ^^^^ H 2 0» "4°]^JL 5-g- ^£ JUtiV*]-^!-, «>-§- ofl ^ o^-fl Efl oj B(EtOAc)«fl 
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(MgS0 4 )A^ ^a^SM. sHl -§- D fl» t-^-g; ^H^nf S zLa||3] 

(EtOAc/n-Hexane=l/7)S ^*fl«H ^# 82 mg(98%)^- ^fti}. 

<29> X H NMRC300 MHz, CDC1 3 ) 6 7.43(d, 2H, 7=1.5 Hz), 7.21(m, 3H), 5.17(s, 1H), 5.07(s, 1H), 
4.72(s, 1H), 4.33(s, 1H), 4.13(s, 1H), 3.00(m, 1H), 2.40(d, 1H, 7=14.8 Hz), 2.19(m, 2H), 
1.94(m, 2H), 1.60(m, 2H); 13 C NMR(75 MHz , CDC 1 3) 6 152.5, 147.0, 146.0, 128.2, 127.4, 
126.4, 111.7, 109.4, 77.7, 69.5, 38.7, 36.7, 30.6, 17.8 ppm 



<30>^ Alofl 2 . llA2-^M^-13-^\-^^\mS.[7.3.1.0 2 - 7 ]^n9}-2,4,6-^^ ^ 



<31> 





<32> ^ x% 7 ] z}6\)x\ 3-(2-^o)v\]^^ ^^-^E^-2,3-cfoloil^)-ol^aS.'?]:-l-#(78 

mg, 0.27 mmolHl i^Hl *i <>fl 3] s. i. 2 0 mL» ^IL -78 t^H ULalS}^}, TMS0Tf(49 (d, 0.27 
mmoDl- ^H- ^thl-i: J2^>^^ f£f 3^1 # ^91 

^ ^, ^£r°lH 30 -§-?_> ^-S-°l H 2 0# 5-£ ^5. JUaV^V 

^-7>, EtOAc^) #4- is)- ^#3. ^ -^-71 £-3 

*H ^ MgS0 4 ^ £S*>£^. *M -g-n)]^. *fl7^}jl ^HSL^J^efl^ 

(EtOAc/n-Hexane=l/6)5. ^# 42 mg(78%)# 

<33> *H NMR(300 MHz, CDC 1 3) 6 7.15(m, 3H), 7.03(d, 1H, 
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/=8.7 Hz), 5.26(s, 1H), 5.04(d, 1H, 7-8.3 Hz), 4.94(s, 1H), 4.76(s, 1H), 4.65(t, 1H, /= 
6.9 Hz), 3.41(dd, 1H, /i=17.4 Hz, J 2 =7 .8 Hz), 2.98(bd, 1H, J=12 Hz), 2.66(d, 1H, /=17.1 
Hz), 2.65(d, 1H, 7=14.7 Hz); 13 C NMR(75 MHz, CDC1 3 ) 6 148.55, 140.89, 137.33, 132.00, 
128.75, 127.21, 125.98, 125.56, 112.28, 107.38, 77.73, 68.34, 40.79, 32.12 ppm 

<34>^ Al ofl 3. !0,ll-t|-olii||^^-i2-4%.A>-ss|Al#s.[6.3.1.0. 1 .5] Scfl^oi ^ 



2-(3-^ol=^l-5-E2l^^^^Tjj|^-^Ef-5,6-^oH^)-Al#SJffl^fe(98 mg, 0.35 mmolHl 
tHigJoflEflH. 1.50 mL* ^31 -78 °C°\}*\ M&^ty}, TMS0Tf(63 fd, 0.35 mmoD* 

^#-§- iH^)-^1 tiV-g- f£f ^91 ^SLS. ^ ^, 30 

M^\3Xv\. tiV-g-o] <&%S\# H 2 0« ^^^i 5* ^3E 51^47}, ^tJ-l-i: 

EtOAc^l #^>H #^ 1^ i^lrS * -g-B^H JjL«^ MgS0 4 ^ £ 

2:^1-^4. *H1 -g-Dfl* ^l7iel-ZL feSn>£zLEl]2j(Et0Ac/n-Hexane=l/15) 

3. 3*fl*M 60 mg(91%)* <2&^-. 

*H NMRC300 MHz, CDCI3) 6 5.17(s, 1H), 5.11(s, 1H), 4.86(s, 1H), 4.79(s, 1H) , 4.22(s, 
1H), 2.35(d, 1H, 7=18 Hz) 2.16(m, 3H) , 1.79(m, 6H) , 1.42(m, 2H); 13 C NMR(75 MHz, CDCI3) 
6 150.68, 146.09, 128.21, 109.58, 106.38, 68.83, 45.06, 39.23, 37.71, 29.32, 25.07, 
21.62, 20.28 ppm 



<35> 




<36> 
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<38> ^.-aofl. ll,12-^H€^-13-^AV-HBlAl#s.[7.3.1.0 2 . 7 ]Be1^7l~2,4,6-HBl^l ^ °l-§-tl: 



^ cfl7l sH^I #1- A>.g-^ 11 ( 12-4°H1€^-13-4 A >- H^^1#S.[7.3.1.0 2 ' 7 

]H 4,6-^^^(42 mg, 0.2 mmoD^l *M 2.0 mL* ^Jl, i^Hlli oHl^^lcfol^s. 
4^3l°lB(85.62 mg, 0.6 mmol)^- ^4 -Br ^ 85 °C°lH 5^1 €r^-*>^ ^^V^. 

-g-o] a}-^^ H 2 0» 5^- ^51 ofl^oHlEflolBoll 

-g-ofll- *H;H*Kn. #^1- ^:3S.f>S.ZLEfl5q(Et0Ac/n-Hexane=l/6)5. ^afl*M 
42 mg(62%)-8r ^.9X^. 

*H NMR(300 MHz, CDC1 3 ) 6 7.18(m, 4H), 5.44 (d, 1H, /=5.97 Hz), 4.90(s, 1H) , 3.82(s, 1H), 
3.71(s, 1H), 2.87(m, 7H) 



<40> 
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1] 

[ i] 




^7] Sj-*)-^ HH, Rl^r 3fl^7lolJL f R2 ^ R3£ Zfzj- ^ <g*)-o} tI 5E£r R 1 , R 2 ^ 
2] 

*fl 1 *<H &<>H, a o V 7] R l£. ^|^7l olJi, R2 £ R 3£. ^^o] 7$^ ^<L£. 

3] 

*fl 1 %H1 SZ^^I, ^-71 Rl ^ R27> ^3. 5 10^"^ ^ *l"o V ^r SEtt °o V 1H^ 

ism ^^*>32, R3^ ^^^>o] ^ ^ 
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4] 

all 1 IN 5a°H ( #7l R2 ^ R3 7 > 5^1 10Z^£) 

[^^*o> 5] 

BENli^^m-^^ -fK£*fl» ^o1^a> ^ *}6\]*\ £-*>*fl Jl£l5}- 
«H ;fc*Rr 3*- s}^ 4-8- sj-«M is s^s]^ ^ 7 fl£] °J]i 7]- X]^ 8 

[ 1] 




A o V 7l S}-^ Rl£- J*||^7lolji f R2 ^ R 3^ zJ-Z)- ^^M^M", R 1 , R 2 ^ R 3 -^ 

6] 
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[^*d" 7] 

*H 5 %H] 5fl°H, A J"7] H SHIP'S HeH-^5.tH1^5LuilolE( TMS0T f) 

o. Aj-g-^^, sol^Xj-o. ^. 7 i gj.^ 2 ^ a^l ^ 5^1-<H1 1.0 ~ 1.5 

^ 8] 

5 %H1 StM-H, ^"71 ^--i-^rH^ -90 °C ^(25 °C) ^-§- ^^SLsL 
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